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Punctuality seems to present quite the challenge for some people. Everyone has at lest one 
friend, co-worker, or relative who arrives late for everything. It matters not that their ill timing will 
cause them to miss the movie you had been planning to see together or perhaps cut them out of the 
running for a promotion because they show up fifteen minutes late for an important meeting. These 
people are those to whom author Amanda Spake refers to as "The Late" (1996, p. 1 06). 
In her account of her own experiences as a member of"The Late," Spake describes a one-
night class she attended, called "Learn to Never be Late Again." Speaking of the makeup of the class, 
she says that "there are lawyers who are late to court, teachers late for school, secretaries and clerks 
late for work, a couple of writers like me, late for deadlines" (1996, p. 106). The Late are a 
widespread, diverse group. Punctuality is a real problem for many people. 
Spake (1996) continues, observing that the members of the class all have "one thing in 
common: though we have incurred the wrath of others for years because of our lateness, we can't 
reliably control it" (p. 1 06). This is not for lack of effort, however. Many of her classmates wear 
multiple watches or set clocks ahead by as much as 30 minutes. None of this seems to help; she 
continues her narrative by noting that "some [of the members of the class] have lost raises and 
promotions because they were late with presentations. Others feel their kids or coworkers no longer 
respect them because they've been too late too often" (Spake, 1996, p. 1 06). Indeed, her class 
included a woman who was two hours late for her own wedding and a talented businessman who had 
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been fired for being late. Tardiness a widespread problem whose consequences can be painful and 
very serious. 
One of America's fastest growing sources of information, the World Wide Web, has much to 
say on this topic. For example, Australia's Careers Online webpage, which among other things offers 
advice on careers and job interviews, states that "one of the BIGGEST turnoffs for any employer is late 
people!" (Careers Online, 1998, p. 1). Moving on to the webpage of the Intellisys Corporation, one 
can catch a vivid glimpse ofhow important attendance is to employers in business settings, as one of the 
main products they market is a computerized system for keeping track of employee attendance 
(Intellisys, 1998, p. 1). Even in the somewhat more relaxed world of professional athletes, tardiness is 
unacceptable, as seen when Chicago Bulls star Dennis Rodman arrived late for several games during 
the 1997 season and was temporarily replaced in the starting lineup by Jason Caifey (Associated Press, 
1998, p. 1). 
The wrath of employers is not the only consequence of tardiness, however. Time is still money. 
For example, let us look at the commercial airlines. Due to consumer complaints, the federal 
government now ranks airlines on punctuality. According to the online version of USA TODAY, 
"travelers abandon airlines that are routinely late. Everything about the airline is less good in the 
customer's mind when you depart late" (Rosato, 1997, p. 1). 
Not only do late flights cause problems with customer relations; delays are also costly in other, 
more literal ways. "United [Airlines] estimates that for every minute a flight is delayed, it costs $41 for 
overtime, delivery of mishandled bags and rebooking passengers on other airlines." This may not seem 
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like much, but "by reducing delays by one million minutes January through September this year, United 
says it counts $41 million in cost savings and revenue gains" (Rosato, 1997, p. 1). Punctuality is 
essential in our society, which in turn means that to be habitually late has become the unforgivable sin. 
Yet some people, against all odds, continue to be late. Why? This behavior does not make sense, 
which is why a more complete understanding of why people are late is needed. 
Tardiness is a problem that has been addressed many times over the years. 3UHYLRXVO\
theories of why people are late have always been situational, meaning that they have to do with the 
situation, a person's character, or a combination of the two. In classic Freudianism, "tardiness was 
thought to be an anal characteristic ... the kid who had a tough time with toilet training, with self-
control, was assumed to have difficulty in other self-management tasks like being on time," according to 
Steve Slane, Ph.D. (Spake, 1996, p. 104). Another view, as stated by Grace Elmaleh, a 
psychotherapist in New York City, theorizes that "being late can be an indirect way of showing anger 
and hostility ... or of avoiding something we fear" (Spake, 1996, p. 106). 
A 1997 study by Kostowsky and Sagie found relationships between lateness and attitudes, 
performance, and demographics and determined that lateness could be used as a measure of 
withdrawal (p. 79). Even the women's magazine Redbook sees fit to address the issue of punctuality. 
Some people, the author says, have problems with punctuality because they "can't stand being the first 
to arrive because, subconsciously, waiting makes them feel unimportant," they "think the world revolves 
around their schedule," or they feel "imprisoned by time constraints or are just plain oblivious to them" 
(Seidman, 1994, p. 42). 
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Essentially, all of these findings indicate that an individual's struggles with punctuality are due to 
personal flaws in character. At times, this is the case. Certainly there are many people who are late 
because they are lazy, rude, stupid, or oblivious to reality. Yet in order for a problem with such real 
consequences to be as widespread as it is in our society, surely there must be something more to it than 
poor character. 
Science supports this view, as new research is beginning to show evidence for a more 
internalized, biological view of time perception. Researchers at Duke University have identified an area 
of the brain which they suggest acts as an internal metronome, or clock (Travis, 1996, p. 101 ). If our 
brains have an effect on our perception of time, is it not possible that perception could differ between 
individuals? Could this explain why some people have more severe problems with punctuality than 
others do? Is time perception, for some people, biologically based, and can it differ? 
Purpose of the Study 
This study is intended to bring us to a more comprehensive understanding of personal 
perceptions of time by examining the relationship between performance on non-situational time 
perception evaluations and situational punctuality style. If the two are positively correlated, the research 
may be inferred to support recent research indicating the presence of a biological basis for time 
perception. 
In this investigation, some ofthe research of Richard and Slane regarding the relationship 
between an individual's punctuality style and skill at duration judgements has been replicated. The 
subjects involved in this replication were students of Southern Adventist University. During the study, 
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they were subjected to questionnaires and duration judgements as assessments of their punctuality style. 
These measures were taken with the intent to help determine whether or not an individual's accuracy in 
time perception as measured by duration judgements would correlate positively with their punctuality 
style as assessed by the questionnaire. 
Significance of the Study 
The line of research addressed by this study is relevant to those who find themselves frustrated 
by the lateness of others, as well as all those who find themselves struggling to arrive on time to their 
own daily appointments. Our society places a great deal of value upon time management, and those 
who are somewhat lacking in these skills are at a great disadvantage. This is a small start in the 
direction we will need to travel in order to reach a more comprehensive understanding of why people 
are late. It is hoped that once we understand why being late is a problem, we will be able to take more 
effective steps to alleviate it. 
Limitations 
This study is limited to the students of Southern Adventist University. This study is also limited 
by the measurement devices used to assess punctuality style and duration judgement. These tools have 
not been tested for reliability or validity and are known to be inconclusive measuring devices. 
Assumptions 
The researcher assumes that all participants in the research responded as accurately as they 
were able and that their responses were reliable indicators of their actual mental processes. It was also 
assumed that the questionnaire accurately measured what it was intended to measure. Additionally, it 
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was assumed that other factors, such as mood, stress level, and the amount of sleep the individual had 
the night before did not have any significant effect on the results of the research. Finally, it was assumed 
that the population sampled was representative of the population of the school, Southern Adventist 
University. 
Temporal Perception 
Chapter 2 
REVIEW OF LITERATURE 
12 
As time is one of our society's most essential organizational elements, it follows that nearly 
every member of society should watch carefully how their time is spent. As Rifkin states in Levin's 
1997 book A Geography of Time, "all of our perceptions of self and world are mediated by the way 
we imagine, explain, use, and implement time" (p. 76). However, some individuals seem to have 
difficulty monitoring the passage of time and often end up late for just about everything. This is not due 
to a lack of negative reinforcement, for people who are late on a regular basis often face severe 
consequences ranging from losing the respect of their family, friends, and coworkers. to missing 
important engagements, to actually losing their jobs. 
Neither is there a lack of positive reinforcement for accurate timekeeping skills. In an essay 
about time perception in academic situations, Lofty states that "students who have internalized the 
norms oftime that regulate institutional life and who can adhere to them are likely to have an educational 
advantage over those we judge as not yet 'disciplined"' (1995, p. 16). Additionally, Hancock states 
that "timing and temporal discrimination are central to the synchronization of perception and action. As 
a fundamental property in the coordination of purposeful activity, the ability to accurately estimate 
duration is a key characteristic of skillful performance" (1993, p. 197). 
Nor can it be stated that difficulties accurately observing the passage of time are common to all 
or even the majority of individuals. Ordinarily, explain Flaherty and Meer, the way we perceive time is 
"roughly synchronized with the flow of standard temporal units. In other words, 10 minutes as 
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measured by the clock feel like approximately 10 minutes from the perspective of subjectivity. We can 
refer to this sensation as synchronicity" (Flaherty & Meer, 1994, p. 708). "The orderliness of normal 
interaction presumes that individuals are experiencing synchronicity" (p. 710). The majority of people 
at any given point in time are synchronized with clock time, and therefore are seldom late. Yet the 
problem with lateness continues. Why? 
For many years, research has primarily sought to attribute chronic lateness to the situation, an 
individual's character, or a combination of the two. These situational theories suggest factors ranging 
from lack of self-control, low self-esteem, and need for control to gender, body temperature, and mood 
as being responsible for variations in temporal perception. Each of these theories contains some degree 
of validity. 
For example, Freudian psychology interprets lateness as an anal characteristic, setting it 
alongside toilet training as an issue of self-control and personal management (Spake, 1996). In many 
cases, chronic lateness may well be just one dimension of a deeper problem with self-management. 
More examples of the variety of contributing factors to which a lack of temporal discrimination has 
been tied include body temperature and gender. The results of a 1993 study by Hancock pointed to "a 
direct relationship between time perception and the homeothermic platform" (p. 197) while another 
study, by Vercruyssen and Rodenburg, found "significant differences in time estimation ... contingent 
on the gender of the participant" (1992, p. 203). 
It has also been suggested that a tendency to be late may be fed by feelings of insignificance 
(Seidman, 1994, p. 42), anger, hostility, fear (Spake, 1996, p. 106), and other attitudes (Koslowsky & 
Temporal Perception 14 
Sagie, 1997). A 1990 study by Hornik and Meir found that "the perceived duration of an activity 
seems shorter under positive mood conditions than under negative mood conditions" (Chebat & 
Gelinas-Chebat, 1995, p. 412). Levine (1997), in his synopsis of the five major factors which influence 
the experience of time perception, seems to agree with Hornik. He states that "people tend to perceive 
time passing more quickly when experiences are pleasant, carry little sense of urgency, when they are 
busy, when they experience variety, and during activities that engage right-hemisphere modes of 
thinking" (p. 37). However, a 1995 study by Chebat and Gelinas-Chebat examining the effects of 
moods on memorization and time perception found that "mood had no significant effects on time 
perception" (1995, p. 413). 
More factors that may be involved in time perception include personality, weight, and drug use. 
Levine cites a variety of researchers who have found, "for example, that extroverts are more accurate 
time estimators than are introverts, obese people are more accurate than normal weight people, and 
that heavy drug users tend to be more accurate than light drug users" (1997, p. 32). 
Additionally, Flaherty and Meer (1994) found the amount and complexity of the tasks being 
performed by the brain, rather than the relative mood of an individual, to be anticipatory of temporal 
perception. The results of their study indicated a negative correlation between the perceived speed of 
time passage and the volume of conscious information processing, once again indicating that variations 
in temporal perception are influenced by the situation. 
These situational theories have been the main focus of temporal research for the last few 
decades and are undoubtedly accurate for some individuals. However, a problem as widespread and 
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serious as lateness, especially when prevalent among otherwise well-adjusted individuals, seems to 
almost demand a better theory. Perhaps in answer to this need, or perhaps simply as the logical 
extension of what has been discovered so far, science is beginning to explore more biological 
explanations for this phenomenon. This is not a new idea; the late psychologist William Kir-Stimon is 
recorded in Levine's book as being of the opinion that "along with obvious cultural and familial factors, 
there is a genetic foundation for individual differences in tempo" (p. 77), or time perception. However, 
one man's opinion is not enough to validate such a concept. If there really is a biological basis for 
variations in time perception between individuals, it must be shown through scientific research. 
Although this is not an easy task, evidence is mounting for the existence of internal clocks within 
humans. Recently, "investigators have found areas in the human brain dedicated to keeping mental 
track of intervals ranging from seconds to a few hours" (Travis, 1996, p. 101). This interval clock is 
not very well understood as yet, but researchers claim that its "ability to monitor time intervals 
accurately is vital to learning and memory" (Travis, 1996, p. 101 ). 
Investigators at Duke University, in a series of experiments where rats were given drugs to 
destroy selected areas of their brains, have now pinpointed several brain regions involved in this clock. 
The investigators had trained the rats to recognize specific intervals oftime by giving 
them food only when they pressed a lever after a certain period had passed, explains 
Warren Meek, who headed the research group. After the researchers damaged the 
substantia nigra, located in an area of the brain known as the basal ganglia, the rats 
could no longer judge time intervals (Travis, 1996, p. 101 ). 
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Although there have been questions raised about the legitimacy of applying the results of animal 
research to people, the results of the rat experiment have been validated by further research in human 
beings. 
With functional magnetic resonance imaging (tMRI), a method that reveals the brain 
regions employed during a task, Meek [sic] and his colleges [sic] have also studied 
college students as they judged time intervals. "The same circuits we measured in rats 
are selectively activated," Meek says (Travis, 1996, p. 101). 
Further results of these two experiments suggest, ultimately, that the role of the substantia nigra is similar 
to that of a metronome, in that it is responsible for sending a continuous flow of dopamine pulses to the 
striatum, another brain region. The frontal cortex, a third part of the brain, is thought to "complete the 
interval clock's neural circuit" (p. 101). 
Another study by the same research group, this time involving people with Parkinson's disease, 
resulted in further evidence supporting the importance of dopamine to the interval clock. Parkinson's 
disease is an "illness in which dopamine-generating brain cells mysteriously die" (Travis, 1996, p. 101). 
As well as causing severe problems with motor control, the disease often interferes with the ability of 
the patients to judge time intervals. When given a dopamine-replacing drug, these patients were able to 
"accurately reproduce intervals of eight and 21 seconds that they had been trained to measure. When 
they didn't take the drug, they were unable to judge accurately the second interval on which they had 
been trained" (p. 101). 
This is definitely supportive of a biological basis for difficulties in time perception. A common 
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excuse of The Late is that "Time just got away from me." Although that sounds wildly irresponsible, 
science is beginning to show that perhaps, to those individuals, twenty minutes may pass and honestly 
seem like only five. While it is now known that we have inner clocks, research has yet to fully 
investigate the details of their operation or the extent of their influence. 
However, it is certain that, as Orlock states, "inner time is far less accurate than the kind of time 
clocks keep" (1993, p. 14). Our inner clocks are, essentially, biological cycles and "not all biological 
cycles move through their periods gradually" (Orlock, 1993, p. 14). There is great variation in 
temporal perception between individuals. For example, "without access to timepieces . . . three out of 
four people experience an average day to vary by more than two and one-half hours in either direction" 
(Levine, 1997, p. 29). If it can be determined whether psychology or physiology is to blame for this 
variation, then a reliable strategy for handling these differences may be developed. 
The 1992 study by Vercruyssen and Rodenburg regarding the effect of gender on time 
perception neatly sums up the two sides of the issue. They state that 
Two competing views of time perception suggest that, on the one hand, duration 
estimations are subsumed by cognitive capabilities and are extracted from information 
on change and complexity of the stimuli presented in the environmental display. On the 
other hand, a second more physiological perspective postulated the presence of an 
internal time source, based upon which the estimation of duration is organized (p. 204). 
Certainly both of these perspectives are valid in certain cases. However, the research proposed here 
involves the second, more physiological approach. 
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Science is a long way from quantitatively proving that chronic lateness is physiological in origin. 
However, recent research has begun to lean more and more toward a biological approach to the 
subject. The first step in the investigation to determine if, indeed, chronic lateness is partially 
physiological in cause is to determine whether or not people are still "late" when removed from outside 
factors which might influence their perception and management of time. 
In endeavoring to take this step, this research project closely follows parts of a study on 
punctuality executed by Richard and Slane in 1990. Their study had a 
threefold purpose: (a) to examine whether punctuality style is a persistent personality 
characteristic; (b) to investigate whether a manual task, starting and stopping a 
stopwatch, is a valid measure of an individual's punctuality style; and (c) to investigate 
whether punctuality style, when correlated with various personality traits (e.g., 
nurturance, depression, anxiety), has any relationship to specific personality profiles (p. 
398). 
Their results indicated that punctuality style was indeed a persistent personality characteristic. They 
also found that an objective method of measuring punctuality style, namely, using a stopwatch, was a 
reliable method of measurement and correlated with real tardiness. Their third purpose was also 
realized in that "correlations indicated a relationship between punctuality style and nurturance, 
depression, and anxiety. Tardy individuals scored higher in both state and trait anxiety than individuals 
who were typically early or on time" (p. 397). 
The study involved 37 subjects, all of whom attended two separate testing sessions. The 
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subjects' punctuality was measured in four ways: (a) each subject reported their time of arrival 
according to their own watch; (b) the researcher recorded the individual's precise time of arrival 
according to her calibrated watch; (c) a self-report questionnaire measured the subject's typical time of 
arrival for various situations; and (d) subjects performed a duration judgement test using a stopwatch. 
During the first part of the study, whose reported purpose was to examine personality, participants filled 
our questionnaires which were to assess their individual behavioral characteristics. The second session 
consisted of a stopwatch task in which participants were "asked to start a stopwatch and then stop it as 
precisely as possible at the 20-s mark" (p. 398). Each subject performed this task 10 times. 
As Richard found that "a relationship clearly existed between subjects' self-reports of 
punctuality and their performance on the stopwatch task" (pp. 399), this study will use the same form of 
measurement to assess punctuality style. She found that the subjects seemed to "anticipate the 20-s 
mark similarly to the way in which they anticipated arrival at destinations" (p. 401). In another article, 
Richard's research partner Slane elaborates on this, saying that "people who stopped the watch late 
were late. . . . People who stopped the watch on time tended to be perfectly punctual. People who 
stopped the watch before the 20 seconds were up arrived early for appointments" (Spake, 1996, p. 
115). 
As the stopwatch task has been found to be a "reasonable measure of punctuality style" 
(Richard, 1990, p. 401), this method was used to assess subjects' skills at time perception in a non-
situational environment. This was combined with an assessment of their situational punctuality style. If 
the two were found to positively correlate, then would follow that there is indeed a biological basis for 
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time perception and that chronic lateness, although controllable like any other negative tendency, may 
be physiological in origin. 
Summarv 
Tardiness is one of the biggest taboos in society today, yet many individuals still find themselves 
struggling to be prompt. There are many different theories as to the nature of time and how we as 
humans experience and perceive this element. However, these theories are beginning to turn from a 
focus on the environment alone, or situational punctuality styles, to investigations into whether there may 
perhaps be something deeper behind these difficulties, such as biologically based capabilities for time 
perception. If there is indeed a biological component to time perception, science will have to consider 
whether chronic lateness may be partially physiological in origin, which could in time lead to better ways 
of helping late people get where they need to be when they need to be there. 
Hypotheses 
On the basis ofthe review of literature, this research project will be guided by the following 
primary hypothesis: an individual's accuracy in time perception as measured by duration judgements 
will correlate positively with their situational punctuality style as assessed by a self-report questionnaire. 
Several secondary hypotheses will also be analyzed: 1) the scores of males and females on the 
duration judgements will vary similarly, but the situational punctuality evaluation questionnaire will show 
women to be late more often, 2) the relationship between the duration judgements and the situational 
punctuality evaluation will be different for different genders, 3) the relationship between the duration 
judgements and the situational punctuality evaluation will be different for different age groups (18-20, 
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21-23, 24+), and 4) the relationship between the duration judgements and the situational punctuality 
evaluation will be different for different class standings (freshman, sophomore, junior, senior). 
CHAPTER3 
METHODOLOGY 
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The purpose of this study is to determine whether temporal perception may be significantly 
related to non-situational, or physiological, factors and if, as such, it does indeed differ between 
individuals. To realize that goal it was hypothesized that an individual's accuracy in the perception of 
time as measured by duration judgements would correlate positively with their situational punctuality 
style as assessed by a self-report questionnaire. The duration judgements, as they are removed from 
any sociological or psychological influences, are intended to represent the individual's physiological 
capabilities of time perception. The assessments of situational punctuality style are intended to 
represent the individual's actual temporal behavior. 
Variables 
The variables that concern this study are as follows: 
1. The independent/predictor variable is an individual's accuracy in time 
perception as measured by duration judgements. 
2. The dependent/criterion variable is an individual's punctuality style as assessed 
by a self-report questionnaire. 
There may be some intervening variables to be controlled such as temperature, time of day, and 
frame of mind, but it is not expected that they will influence the final results. 
Population and Sample 
The population ofthis study consists ofthe students of Southern Adventist University. They are 
Temporal Perception 23 
characterized by being undergraduate students with ages ranging from approximately 18-24+ years. 
The majority of the students are religiously affiliated with the Seventh-Day Adventist church and come 
from middle-class socioeconomic backgrounds. 
From this population, a convenient sample of 30 students was selected. Two primary factors 
were considered in the selection of the subjects: the proximity of the subjects to the researcher from 
May 6-12, 1998, and the willingness of the subjects to fill out the questionnaire and complete the 
duration judgements. The sample was composed of 11 males and 19 females. Thirteen subjects fell 
into the age range of 18-20, while 16 subjects reported being 21-23 years old at the time ofthe study, 
and the one remaining subject indicated that he was 24 years old or more. As for class standing, there 
was only one freshman subject, whereas there were 10 sophomore subjects, three junior subjects, 13 
senior subjects, and three subjects of undetermined class standing. 
Instruments 
Two instruments were used to collect the required information. First, the subjects were given a 
questionnaire developed by the researcher for the purpose of collecting demographic information and 
information regarding the individual's situational punctuality style. A copy of this questionnaire is 
included in the Appendix section. 
The questionnaire had four sections. The first section, an introductory letter, explained the 
purpose of the questionnaire and gave instructions for the completion of the following sections. 
The second section gathered demographic information regarding gender, age and class 
standing. 
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The third section consisted of 30 statements to which subjects responded by choosing from the 
alternatives Always/Often/Once in a While/ Not Usually/Never. A value of 1-5 points was assigned to 
each option. For the majority of the statements, "Always" was worth one point while "Never" was 
worth five points. However, the values assigned to some statements, such as "I find myself rushing to 
get to appointments," were reversed so that higher scores reflect greater tendencies toward lateness. 
Obviously, the score for each questionnaire was calculated by adding the numbers circled for each 
statement. 
The fourth section consisted of six fill-in-the-blank questions regarding the subject's typical 
punctuality style. An example of one of these questions was "You are scheduled to meet a few friends 
in the cafeteria for supper at 5:00 p.m. What time do you arrive?" The answers to these questions 
were grouped according to whether the time recorded by the subject was more than five minutes early, 
5-1 minutes early, exactly on time, 1-5 minutes late, or more than five minutes late. A value between 
one and five was again assigned to each category so that the higher scores reflected greater tendencies 
toward lateness. 
The second instrument used to collect the required information was an interactive, quantitative 
measurement of the subjects' level of accuracy in time perception. Subjects were timed according to a 
stopwatch held by the researcher as they were asked to begin estimating a given period of time and to 
say "Stop" as precisely as possible at each of two different durations. First, they were asked to judge 
an interval of 30 seconds five times in a row. Secondly, they were asked to judge an interval of 60 
seconds. This duration was also repeated five times by each subject. 
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Procedures 
The questionnaire was distributed by the researcher to the members of the sample as they were 
encountered by the researcher at various locations around the campus of Southern Adventist 
University. Upon the subject's consent to participate in this research project, they were given a 
questionnaire to complete. These questionnaires were gathered by the researcher immediately 
following completion. The researcher then proceeded with the stopwatch task as outlined above, and 
recorded the subject's durationjudgements on a separate "Data Collection" sheet. A copy ofthis sheet 
is included in the Appendix, following the questionnaire. 
Once the questionnaires were returned and the duration judgements were completed, the data 
were classified and prepared for analysis. 
Analysis of Data 
The data were analyzed with descriptive and inferential statistics. The individual scores were 
tabulated, graphics were drawn, and the mean and standard deviations calculated. Percentages were 
also used. The correlation between the situational punctuality style as determined by the questionnaire 
and the non-situational punctuality style, or physiological perception of time, as assessed by the duration 
judgements, was analyzed and interpreted by calculating the Pearson product moment correlation, or 
Pearsonr. 
Chapter 4 
ANALYSIS OF DATA 
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Because there are a variety of factors that influence punctuality, temporal perception is a murky 
topic at best. Fortunately, the majority of these factors may be split into two groups: non-situational, or 
physiological, factors, and situational factors. Traditionally, situational factors have been seen as more 
central to the determination of an individual's punctuality style than physiological factors. Recent 
research, however, has begun to show more and more evidence for internal clocks and a physiological 
basis for temporal perception. Although science is a long way from proving that chronic lateness is 
biological in origin, the first step in that investigation-determining whether or not people are still "late" 
when removed from outside factors which might influence their perception of time-can be taken now. 
The purpose of this research project was to help take that first step. The primary hypothesis 
guiding this research project is that an individual's accuracy in time perception as measured by duration 
judgements correlates positively with their situational punctuality style as assessed by a self-report 
questionnaire. Secondary hypotheses which will also be analyzed include: 1) the scores of males and 
females on the duration judgements will vary similarly, but the situational punctuality evaluation will show 
women to be late more often, 2) the relationship between the duration judgements and the situational 
punctuality evaluation will be different for different genders, 3) the relationship between the duration 
judgements and the situational punctuality evaluation will be different for different age groups (18-20, 
21-23, 24+), and 4) the relationship between the duration judgements and the situational punctuality 
evaluation will be different for different class standings (freshman, sophomore, junior, senior). 
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The primary hypothesis speculates that an individual' s accuracy in time perception as measured 
by duration judgements will correlate positively with their situational punctuality style as assessed by a 
self-report questionnaire. The raw scores (N=30) from the duration judgements and the questionnaires 
were interpreted using the Pearson correlation coefficient. The results are listed below in Table 1. The 
correlation coefficient, -0.414, is statistically significant at the .05 a. level according to the statistical 
analysis program Stat-Star. 
Table 1 
Correlation Coefficient Between Duration Judgements and Questionnaire Scores for Entire Sample 
Pearson Correlation Coefficient 
Sample -0.414* 
*denotes a statistically significant relationship 
Next, the first secondary hypothesis was addressed. It theorized that the scores of males and 
females on the duration judgements would vary similarly, but that the situational punctuality evaluation 
questionnaire would show women to be late more often than men. The raw scores for the duration 
judgements and the questionnaire were divided by gender and the means and standard deviations for 
each group were computed. These descriptive statistics are shown in Table 2 and Figure 1 below. 
The mean ofthe women's questionnaire scores (82.895) when compared to that of the men (70.091) 
indicates that the women (N=l9) were indeed shown to have a greater tendency toward situational 
tardiness. However, the duration judgements show the men (N=l1) to be significantly later (105.564) 
than the women (88.714) when it comes to the physiological factors which may help determine 
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temporal perception. 
Table 2 
Means (X) and Standard Deviations (SD) of Duration Judgement and Questionnaire Scores for Males 
and Females 
Duration Judgements Questionnaire 
Gender X SD X SD 
Males 105.564 23.126 70.091 9.577 
Females 88.714 22.280 82.895 13.514 
Figure 1 
This figure shows a visual comparison of the duration judgements and questionnaire scores for males 
and females. Males had the highest duration judgement scores, while women had the highest 
questionnaire scores. 
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The second secondary hypothesis speculated that the relationship between the duration 
judgements and the situational punctuality evaluation questionnaire would be different for different 
genders. To determine the validity of this hypothesis, the raw scores were once again divided by 
gender, but instead of the mean and standard deviation, the Pearson correlation coefficient was 
calculated. The results are shown below in Table 3. There is a definite difference between the genders. 
The correlation coefficients show that for the males (N = 11 ), there is a significant negative correlation of 
-0.624 between the duration judgements and the questionnaire scores, whereas for women (N=19) 
there is hardly any correlation at all (-0.186). 
Table 3 
Correlation Coefficients Between Duration Judgements and Questionnaire Scores for Males and 
Females 
Gender 
Males 
Females 
Pearson Correlation Coefficient 
-0.624* 
-0.186 
* denotes a statistically significant relationship 
The third secondary hypothesis was that the relationship between the duration judgements and 
the situational punctuality evaluation would differ between different age groups (18-20, 21-23, 24+). 
The raw scores were divided into these three age groups and the correlation coefficient for each of the 
first two groups was calculated. Because only one of the subjects fell into the 24+ age group, the 
correlation coefficient for that group could not be calculated and would be inconclusive if it were. The 
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results of this calculation are shown below in Table 4. Although the correlation coefficients for both the 
18-20 group (N=13) and the 21-23 group (N=16) are relatively high (18-20 = -0.449; 21-23 =-
0.462), neither coefficient is quite high enough to show the presence of a significant relationship. 
Table 4 
Correlation Coefficients Between Duration Judgements and Questionnaire Scores for Different Age 
Groups 
Age Group 
18-20 
21-23 
24+ 
Pearson Correlation Coefficient 
-0.449 
-0.462 
The final secondary hypothesis stated that the relationship between the duration judgements and 
the situational punctuality evaluation questionnaire would differ between different class standings 
(freshman, sophomore, junior, senior). The raw scores were separated into groups according to class 
and the Pearson's correlation coefficient was once again calculated for each. The results are displayed 
below in Table 5. Because there was only one freshman subject, the correlation coefficient could not 
be calculated for that class. For the sophomores (N=10), the correlation coefficient was -0.488-fairly 
high, but not high enough to support a significant relationship. The correlation coefficient for the juniors 
(N=3) was -0.765, which is very high, but it is not considered to be indicative of a significant 
relationship because of the small number of subjects in this group. The coefficient for the seniors 
(N = 13) was the least significant of all the classes, at -0.1 72. Four of the subjects in the study failed to 
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report their class standing, and so their data was not included in this particular analysis. 
Table 5 
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Correlation Coefficients Between Duration Judgements and Questionnaire Scores for Different Classes 
Class Standing 
Freshmen 
Sophomores 
Juniors 
Seniors 
Pearson Correlation Coefficient 
-0.488 
-0.765 
-0.172 
Finally, although this was not included as one ofthe original secondary hypotheses, the 
researcher asked each subject after the completion of the duration judgements to classify him or herself 
as an "early" or a "late" person. Eight of the subjects reported themselves to be "late" people, while 20 
subjects chose to classify themselves as "early" people. Two subjects declined to answer the question. 
For curiosity's sake, the raw data were divided once again into two groups and the Pearson's 
correlation coefficient was calculated for each. The results are shown below in Table 6. There was 
shown to be nearly no relationship (-0.045) between the duration judgements and the questionnaire 
scores for "late" people, but a statistically significant relationship (-0.508) was shown to exist between 
the two for the individuals who classified themselves as "early" people. 
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Table 6 
Correlation Coefficients Between Duration Judgements and Questionnaire Scores for "Early" and 
"Late" People 
Pearson Correlation Coefficient 
Late People 
Early People 
*denotes a statistically significant relationship 
-0.045 
-0.508* 
Introduction 
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CONCLUSIONS AND IMPLICATIONS 
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The objective of this research project was to explore the relationship between physiological as 
opposed to situational factors as they relate to the determination of punctuality style. This chapter 
addresses the extent to which this objective was met. To begin with, the problem will once again be 
summarized. This will be followed by an interpretation of the statistical analysis of the primary and 
secondary hypotheses. Next, the significance of the results and how they relate to the existing body of 
knowledge will be discussed. Finally, the implications of the study along with recommendations for 
further studies will be examined. 
Restatement of the Problem 
In today's fast-paced society, time is money. Just as some people seem to be always 
overdrawing their checking accounts, some people seem to be always overdrawn when it comes to 
time, and lateness, just like a bounced check, has its penalties. Recent research has endeavored to 
delve into the deeper roots of our collective concept of the passage of time. Science is beginning to 
uncover evidence for individual, physiological clocks which affect all aspects of our lives but most 
significantly affect our perceptions of time. It has been suggested that temporal behavior may not 
always be due to situation or environment alone; it may, in fact, have roots in something deeper such as 
physiologically based capabilities for temporal perception. 
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Statement of the Hypotheses 
It was in light of these scientific advances that this project was begun. The primary hypothesis 
theorized that an individual's accuracy in time perception as measured by duration judgements would 
correlate positively with their situational punctuality style as assessed by a self-report questionnaire. 
Four secondary hypotheses were also proposed: 1) the mean scores of males and females on the 
duration judgements will be similar, but the situational punctuality evaluation will show women to be late 
more often than men, 2) the relationship between the duration judgements and the situational punctuality 
evaluation will be different for different genders, 3) the relationship between the duration judgements 
and the situational punctuality evaluation will be different for different age groups (18-20, 21-23, 24+), 
and 4) the relationship between the duration judgements and the situational punctuality evaluation will be 
different for different class standings (freshman, sophomore, junior, senior). 
The primary hypothesis was found to be invalid. There was, indeed, a statistically significant 
relationship between the duration judgements and the questionnaire scores, but it was a negative 
relationship as opposed to the positive relationship proposed in the primary hypothesis. This is directly 
contrary to the results of Richard and Slane's 1990 experiment, which showed that "people who 
stopped the watch late were late . . . [and] people who stopped the watch on time tended to be 
perfectly punctual. People who stopped the watch before the 20 seconds were up arrived early for 
appointments" (Spake, 115). In this study, subjects whose situational punctuality style evaluation 
questionnaires showed a higher tendency toward lateness usually stopped the timing early, while 
subjects whose questionnaire scores showed they were usually early tended to stop the timing late. 
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As for the secondary hypotheses, the first one, which stated that the mean scores of males and 
females on the duration judgements would be similar, but that the mean scores on the questionnaire 
would show women to be late more often than men, was proven to be partially valid. The women did 
score higher on the questionnaire, indicating a higher degree of situational lateness, but rather than 
scoring equally on the duration judgements, the mean score ofthe men was actually quite a bit higher 
than that of the women. 
The second secondary hypothesis, that the relationship between the duration judgements and 
the situational punctuality evaluation would be different for the different genders, was shown to be valid 
as well. There was a definite disparity between the correlation coefficients for males and females. 
While the males' scores produced a significant negative correlation of -0.624 between the duration 
judgements and the questionnaire scores, the scores of the women showed a measly correlation of-
0.186. 
The third secondary hypothesis conjectured that the relationship between the duration 
judgements and the questionnaire scores would differ between age groups. This hypothesis was proven 
invalid, as the correlation coefficients for each of the age groups were fairly similar in their non-
significance. 
Finally, the fourth secondary hypothesis, which theorized that the relationship between the 
duration judgements and the questionnaire scores would vary between different class standings, was 
shown to be partially valid, as the correlation coefficient for the sophomore class was, at -0.488, nearly 
significant, while the senior class came up with a very negligible -0.172 correlation. 
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Conclusion 
The results of the secondary hypotheses are not terribly surprising. The likelihood of a given 
quantity varying to a certain extent between any given number of groups is, naturally, quite high. The 
most noteworthy result is the refutation of the primary hypothesis. Although it would not have been 
surprising if the hypothesis had simply been proved to be invalid, it is rather odd that the results show a 
significant correlation precisely opposite to that which had been expected. 
There are several factors which may have contributed to these inverted results. It may be that 
situational factors are what made the difference. It may also be theorized that the subjects were 
overcompensating. The duration judgements may have accurately measured how the subjects perceive 
time outside of situations, but chances are that although different individuals experience different tempos 
of life, it is how well they keep up with their own tempo that determines whether or not they become 
one of "The Late." Whatever the reason, it is apparent that much more research on this topic must be 
done before a conclusive answer to the determination of temporal perception will be found. 
Implications of the study 
There are both practical and theoretical implications to this study. From a practical standpoint, 
it is apparent that accurate temporal perception is still the responsibility of the individual. Regardless of 
whether or not physiology plays a significant role in man's perception of the passage of time, this aspect 
oflife, like any other, can become disciplined. From a theoretical angle, it would be interesting to see 
the research of Richards and Slane (1990) replicated again since the results ofthis study were directly 
antithetical to theirs. More research might also be appropriate in the direction of a possible 
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physiological source for temporal perception. 
Overall, this study has fulfilled its mission to explore the relationship between physiological and 
situational factors in the determination of punctuality style. In the future, improvements in the testing 
conditions for the duration judgements might lead to more precise results. A larger, more 
representative sample would also add significantly to the value of future studies. 
In closing, it should be mentioned that although this study did not result in a concrete delineation 
of the precise sources of temporal perception, perhaps its takeaway value is to be found in a more 
fragile lesson-that of the transient nature of time and the importance of handling it carefully. 
) 
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APPENDIX 
Questionnaire 
Introduction 
As part of the requirements for Research Design and Statistics II (PSYC 497), I am required to 
collect and evaluate information for a research project. You have been conveniently selected to be a 
part of this research. Please fill out this questionnaire to the best of your ability and return it to the 
researcher. All information gathered will be confidential. In order to help me maintain this total 
confidentiality, please do not write your name anywhere on the paper. Your answers will be used in 
combination with many others and will be used only for statistical analysis. Please answer the following 
questions as carefully and honestly as you can. Thank you very much for your time and participation. 
Part I 
What is your gender? (circle one) 
Female Male 
What is your age? (circle one) 
Sincerely, 
Jennifer Pester 
17 or younger 18-20 21-23 24 or older 
What is your class standing? (circle one) 
Freshman Sophomore Junior Senior AS Senior Post-grad Other 
Part II 
Please respond to the following questions as best you can, according to this scale: 
!=Always, 2=0ften, 3=0nce in a while, 4=Not usually, 5=Never. 
I arrive for appointments: 
More than five minutes early 1 2 3 4 5 
About five minutes early 1 2 3 4 5 
On time 1 2 3 4 5 
About five minute late 1 2 3 4 5 
More than five minutes late 1 2 3 4 5 
I budget enough time to be prompt to my appointments, 1 2 3 4 5 
yet I seem to arrive late. 
When I look at the clock, I am surprised by how late 1 2 3 4 5 
it is. 
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Please continue to respond to the questions as best you can, according to this scale: 
l=Always, 2=0ften, 3=0nce in a while, 4=Not usually, S=Never. 
I have enough time to attend to all my responsibilities 2 3 4 5 
I consider myself to be a responsible individual. 1 2 3 4 5 
I am stressed. 1 2 3 4 5 
Being late makes me feel guilty. 1 2 3 4 5 
If I am late, it is due to unforseen circumstances beyond 1 2 3 4 5 
my control. 
I am late for appointments about which I feel 1 2 3 4 5 
apprehensive. 
I hate waiting for other people. 1 2 3 4 5 
I schedule enough time for myself, i.e., sleep, eating, etc. 1 2 3 4 5 
I find myself rushing to get to appointments. 1 2 3 4 5 
Waiting for me causes others significant inconvenience. 2 3 4 5 
I fail to meet deadlines. 1 2 3 4 5 
The more important an appointment is, the later I tend 2 3 4 5 
to be, regardless of my efforts to arrive early. 
I end up picking up the slack for other people who arrive 1 2 3 4 5 
late. 
Being late is a sign of personal weakness. 1 2 3 4 5 
When I feel bad about myself, I tend to be late 1 2 3 4 5 
more often. 
I think punctuality is essential. 2 3 4 5 
If left alone, I would take my life at a leisurely tempd. 2 
..., 
4 5 .J 
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Please continue to respond to the questions as best you can, according to this scale: 
l=Always, 2=0ften, 3=0nce in a while, 4=Not usually, S=Never. 
I feel like people rush me along and make me do thidgs 
faster than I would like to. 
My work or school activities often demand that I putlin 
more time than I prefer. 
I would prefer to live amid the energy and excitement of 
a big city. 
I would prefer to live in a slow-paced environment. 
Compared to most people, I am particularly aware ofl 
the time on the clock. 
If asked, my friends would say that I am late. 
Part Il l 
2 3 4 
2 3 4 
1 2 3 
1 2 3 
2 3 4 
1 2 3 
5 
5 
4 5 
4 5 
5 
4 5 
As the final part of this questionnaire, please answer the following questions as honestly as 
possible, and then use the attached schedule worksheet to record your current schedule from memory 
as accurately as you are able. 
What time did your first class begin last semester? _____ AM PM 
What time did you usually arrive at this class? _____ AM PM 
You are scheduled to meet a few friends in the cafeteria for supper at 5:00PM. What time do 
you arrive? AM PM 
You have a doctor's appointment at 9 AM. What time do you arrive? _____ AM PM 
You have a 2:00PM appointment that is a lS,minute drive away. What time do you leave? 
AM PM -----
Your advisor asks you to drop by his office for a few minutes tomorrow afternoon, sometime 
between 3 and 5 PM. When do you go? AM PM 
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Data Collection Sheet 
Subject#: __ 
Date: S/ /98 
Appointment Time: ____ AM PM 
Subject's Arrival Time According to Subject's Watch: ____ AM PM 
Subject's Actual Arrival Time: ____ AM PM 
Duration Judgement Scores: 
Trial! Triall Trial3 Trial4 TrialS 
30 seconds 
60 seconds 
Data Collection Sheet 
Subject#: __ 
Date: S/ /98 
Appointment Time: ____ AM PM 
Subject's Arrival Time According to Subject's Watch: ____ AM PM 
Subject's Actual Arrival Time: _ ___ AM PM 
Duration Judgement Scores: 
Trial! Triall Trial3 Trial4 TrialS 
30 seconds 
60 seconds 
SOUTHERN SCHOLARS SENIOR PROJECf 
Project 
A significant scholarly project, involving research, writing, or special performance, 
appropriate to the major in question, is ordinarily completed the senior year. Ideally, 
this project will demonstrate an understanding of the relationship between the student's 
major field and some other discipline. The project is expected to be of sufficiently high 
quality to warrant a grade of A and to justify public presentation. The completed 
project. to be turned in duplicate. must be approved by the Honors Committee in 
consultation with the student's supervising professor three weeks prior to graduation. 
The 2-3 hours of credit for this project is done as directed study or in a research class. 
Keeping in mind the above senior project description, please describe in as much 
detail as you can the project you will undertake: 
Expected date of completion l / . 
Signature of faculty advisor 
Approval to be signed by faculty advisor when project is completed: 
This project has been completed as planned: 'J 
This is an project: ___ 
Advisor's Final Signature ___ __________ _ 
Chair, Honors Committee _ __________ Date Approved: _ __ _ 
The project is worth 2-3 hours of credit: 
i 
i 
i 
i 
i 
i 
i 
i 
i 
Jennifer Pester 
(423) 238-2159 
jmpester@ southem.edu 
Senior Project Proposal 
In conjunction with the class Research Design and Statistics II (PSYC 497), I am completing a 
research project dealing with the topic of individual differences in temporal perception as my Senior 
Project for Southern Scholars. The guiding hypothesis of this research is that an individual's accuracy 
in their perception of time as measured by a series of duration judgements (modeled after those 
executed by Richard and Slane in 1990) will correlate positively with their punctuality style as assessed 
by a self-report questionnaire. 
This project involved selecting a representative sample of students from the campus of Southern 
Adventist University who then completed a structured, three-part questionnaire (introduction, 
demographic information, dependent variable information). Following their completion of the 
questionnaire, the subjects participated in a quantitative measurement of their level of accuracy in 
temporal perception. Specifically, subjects were asked to start a stopwatch and then stop it as 
precisely as possible at each of two different intervals. First they were asked to estimate the duration of 
an interval of 30 seconds five times. This was repeated with an interval of one minute. 
The questionnaires have been returned and the duration judgements have been completed. 
Currently the data are being analyzed using descriptive and inferential statistics. The correlation 
between the duration judgements and situational punctuality style, as assessed by the questionnaire, is 
being analyzed and interpreted by calculating the Pearson r. Comparisons will be made between 
different subgroups of the population tested according to gender, class standing, and age, and 
secondary hypotheses may be drawn. 
My purpose in conducting this research is to help contribute to a more comprehensive 
understanding of personal perceptions of time by examining the relationship between performance on 
non-situational time perception evaluations (duration judgements) and situational punctuality style. If the 
two are positively correlated, the research may be inferred to support recent research indicating the 
presence of a biological basis for time perception. 
